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Cabauw site (CESAR) in NL

www.cesar-observatory.nl



CESAR: Remote sensing site



Advanced high-resolution radar for
drizzle observation

 IDRA
 On top of 213m

tower
 FM-CW
 X-band
 Polarimetric
 Horizontal

scanning



Vhh [m/s]Zhh [dB]

Example of IDRA data

Vwind (av)=5.7 m/s
Vwind (max)=6.3 m/s
Dwind=258.7 Deg.
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CESAR: Scientific area



SatVal approach at CESAR:
Validate assumptions!
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Time > distance

Physical description of the atmospheric column

Radiative transfer Physical validation of algorithms
and of products

The higher the frequency, the smaller the detail



National radar and gauge data

Two C-band radars 325 Manual gauges

33 Automatic gauges Daily, 08-08 UTC
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 Gauge
adjustment of
10-year radar
data

 Daily 08-08
adjustment fields
used 1-24 h



Independent verification

Before adjustment After adjustment



Analysis of radar climatology

A 1-hour rainfall depth of 5 mm is exceeded once in
1000 hour in an arbitrary pixel
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29 Countries in OPERA!



OPERA’s Mission:

 Is to “harmonize and improve the operational
exchange of weather radar information between
National Meteorological Services”

 Note:
 Oriented towards operations
 Information = data + knowledge
 Mainly between NMSs



OPERA Network

 150 Weather
radars

 About 100
Doppler radars

 10 Radars with
dual-
polarization

 Dual-pol is
becoming
operational
standard



Activities within OPERA
 Exchange of knowledge
 Projects on:

 Data quality
 New technology
 Frequency and site protection
 User requirements
 Production practices

 Development and maintenance of format and
software

 Operational exchange of radar data (precipitation
imagery and wind profiles)

 Development of operational data hub
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Data Hub development

 April 08: Functional specifications discussed in
OPERA

 June 08: Functional specifications approved (?) by
EUMETNET/PB-OBS

 Autumn 08, settle budget with EUMETNET/Council
 Early 2009: Start of development of operational

data hub
 January 2010: Start operation of data hub
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Summary

 CESAR and IDRA  Physical validation of
GPM retrieval

 10-Year climatology for long-term simulation
studies (pre-launch algorithm development)

 OPERA network for continental scale validation
(post-product evaluation)

 Methodology, e.g. study sampling uncertainties
(Steiner et al, 2003)

Thanks to A. Overeem, A. Buishand, and OPERA group




